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The title compound, C 2 2H23BrN 4 03S2, crystallizes with two 
molecules, A and B, in the asymmetric unit. In one of these, 
the methoxy group is disordered over two sets of sites in a 
0.565 (9):0.435 (9) ratio. The benzene rings bridged by the 
sulfonamide group are tilted relative to each other by 37.4 (1) 
and 56.1 (1)° in molecules A and B, respectively, while the 
dihedral angles between the sulfur-bridged pyrimidine and 
benzene rings are 72.4 (1) and 70.2 (1)° for A and B, 
respectively. The piperidine ring adopts a chair conformation 
in both molecules. In the crystal, inversion dimers linked by 
pairs of N— H- ■ N hydrogen bonds occur for both A and B\ 
the dimers are linked into [010] chains by C— H- ■ O hydrogen 
bonds. The crystal structure also features inversion-generated 
aromatic Tr-jr stacking interactions between the pyrimidine 
rings for both molecules [centroid-centroid distances = 
3.412 (2) (molecule A) and 3.396 (2) A (molecule B)\ 

Related literature 

For the biological activity of sulfonamide compounds, see: Lee 
et al. (2002); Laurence (2009). For related structures, see: 
Rodrigues et al. (2011); Akkurt et al. (2011); Kant et al. (2012); 
Kumar et al. (2012). 




Experimental 

Crystal data 

C 22 H 23 BrN 4 0 3 S 2 
M r = 535.47 
Triclinic, PI 
a = 13.6081 (6) A 
b = 14.5662 (5) A 
c = 14.7502 (7) A 
a = 74.439 (4)° 
P = 69.077 (4)° 

Data collection 

Oxford Diffraction Xcalibur 
Sapphire3 CCD diffractometer 

Absorption correction: multi-scan 
(CrysAlis PRO; Oxford 
Diffraction, 2010) 

= 0.920, r max = 1.000 

Refinement 

R[F 2 > 2a(F 2 )] = 0.042 

wR(F 2 ) = 0.103 

S = 1.02 

8017 reflections 

601 parameters 

35 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



y = 62.581 (4)° 

V = 2405.10 (18) A 3 

Z = 4 

Mo Ka radiation 
li = 1.91 mm -1 
T = 293 K 

0.30 x 0.20 x 0.20 mm 



18681 measured reflections 
8017 independent reflections 
5364 reflections with / > 2<r(7) 
R„, = 0.032 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.34 e A~ 3 

Ap mi „ = -0.36 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


N8A-H8A- ■ -N20A 1 


0.86 


2.15 


2.940 (4) 


152 


N8B-H8B- ■ N20B" 


0.78 (4) 


2.28 (4) 


2.974 (5) 


149 (4) 


CUA-HUA-OIA"' 


0.93 


2.47 


3.372 (5) 


164 


C10B-H10B- ■ 02B iv 


0.93 


2.60 


3.278 (6) 


131 


Symmetry codes: (i) 
-x + 2, -y + 1, -z + 1; (if) 


-.v + 2, -y, 
-x + 1, -y- 


-z + 1; (ii) 
- l.-z + l. 


-x+l,-y. 


-z + 2; (iii) 



Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis PRO 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
molecular graphics: ORTEP-3 (Farrugia, 1997); software used to 
prepare material for publication: PLATON (Spek, 2009). 
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N-(2-{[5-Bromo-2-(piperidin-1-yl)pyrimidin-4-yl]sulfanyl}-4-methoxyphenyl)- 
benzenesulfonamide 

Mohan Kumar, L. Mallesha, M. A. Sridhar, Kamini Kapoor, Vivek K. Gupta and Rajni Kant 

Comment 

The amide and sulfonamide moieties are the constituents of many biologically significant compounds. Sulfonamide 
compounds are well known as antimicrobial agents and are familiar in the literature for their anti-malarial, anti- 
convulsant, antineoplastic, antituberculosic, antidiabetic, antiobesity. and anti-hypertensive activities [Lee etal, 2002]. 
Sulfonamides commonly named as Sulfa drugs are the medicines capable of controlling the bacterial infections[Laurence, 
2009]. In view of the importance of sulfonamide, the title compound (I) is prepared and its crystal structure is reported. 

Bond lengths and angles in the title compound (Fig. 1) have normal values and are comparable with the similar crystal 
structures (Rodrigues etal, 2011; Akkurt et al, 2011; Kant et al, 2012); Kumar et al. (2012). There are no significant 
differences in bond lengths and angles for molecule A & B. The molecules are twisted about the S — N bonds with (CIA 
— SI A — N8A — C9A) and (C1B— SIB— N8B— C9B) torsion angles of 60.5 (3) and 58.9 (4)°, respectively. The 
piperidine ring is in chair conformation in both the molecules. The benzene rings bridged by the sulfonamide group are 
tilted relative to each other by 37.4 (2) and 56.1 (1)° while the dihedral angle between the sulfur bridged pyrimidine and 
benzene rings is 72.4 (1) and 70.2 (1)° in molecules A and B, respectively. In one of the molecules (molecule A), methoxy 
group is disordered over two sets of sites in a 0.57 (1): 0.43 (1) ratio. In the crystal, molecule A is forming dimer with 
other molecule A by N8A — H8A — N20A and molecule B is also forming dimer with molecule B by N8B — H8B ■• N20B 
hydrogen bonds (Fig. 2). These dimers are further connected into chains by C10B — H10B-O2B and C11A — 
H11A - 01A along a axis (Fig. 3). In addition to these hydrogen bonds there is one intramolecular N8B — H8B - S2B 
hydrogen bond in molecule B (Table 1). The crystal structure also features n— n interactions between the pyrimidine rings 
in both the molecules, A & B [molecule A: centroid separation = 3.412 (2) A, interplanar spacing = 3.401 A and centroid 
shift = 0.27 A; molecule B: centroid separation = 3.396 (2) A, interplanar spacing = 3.322 A and centroid shift = 0.70 A]. 

Experimental 

The reaction of A^-[2-(5-bromo-2-piperidin-l-yl-pyrimidin-4-yl-sulfanyl) -4-methoxy-phenyl]-benzenesulfonamide (4.87 
g, 0.01 mol) and piperidine (0.86 g, 0.01 mol) were carried out in the presence of triethylamine and the reaction mixture 
was allowed to stir at room temperature for 6-7 h in dry dichloromethane. The progress of the reaction was monitored by 
TLC. Upon completion, the solvent was removed under reduced pressure and residue was extracted with ethyl acetate. 
The compound was purified by successive recrystallization from methanol (yield 79%, m.p. 471-473 K) to yield 
colourless blocks. 

Refinement 

All H atoms were positioned geometrically and were treated as riding on their parent C/N atoms, with C — H distances of 
0.93-0.97 A and N— H distance of 0.86 with J7 iso (H) = \.2U eq (C) or 1.5*7 eq (methyl C). 
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Computing details 

Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell refinement: CrysAlis PRO (Oxford Diffraction, 2010); 
data reduction: CrysAlis PRO (Oxford Diffraction, 2010); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997); 
software used to prepare material for publication: PLATON (Spek, 2009). 




Figure 2 

Dimer formation between the molecules. 
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Figure 3 

A molecular packing view of the title compound down the a axis, showing intermolecular interactions. For clarity, 
hydrogen atoms which are not involved in hydrogen bonding have been omitted. 

iV-(2-{[5-Bromo-2-(piperidin-1-yl)pyrimidin-4-yl]sulfanyl}-4- methoxyphenyl)benzenesulfonamide 



Crystal data 

C22tl23l3rN403 S2 

M r = 535.47 
Triclinic, PI 
Hall symbol: -P 1 
a = 13.6081 (6) A 
6 = 14.5662 (5) A 
c = 14.7502 (7) A 
a = 74.439 (4)° 
P = 69.077 (4)° 
y = 62.581 (4)° 
V= 2405.10 (18) A 3 

Data collection 

Oxford Diffraction Xcalibur Sapphire3 CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 16.1049 pixels mm" 1 
m scan 

Absorption correction: multi-scan 

(CrysAlis PRO; Oxford Diffraction, 2010) 
7^ = 0.920,7^=1.000 



Z = 4 

P(000) = 1096 

D x = 1.479 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 6323 reflections 

61 = 3.4-29.0° 

fi = 1.91 mm -1 

T=293 K 

Block, colourless 

0.30 x 0.20 x 0.20 mm 



18681 measured reflections 
8017 independent reflections 
5364 reflections with / > 2<r(7) 
Pint = 0.032 

ftnax = 25.0°, 8 m i n = 3.4° 

h = -16— >15 
jt=-17->17 

i=-n->n 
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Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F- > 2a(F 2 )] = 0.042 

wR(F 1 ) = 0.103 

S = 1.02 

8017 reflections 

601 parameters 

35 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[a 2 (F a 2 ) + (0.0369P) 2 + 0.857 IP] 

where P = (F 2 + 2F 2 )/3 
(A/<7) max = 0.001 
Ap max = 0.34 e A" 3 
Ap min = -0.36 e A" 3 



Special details 

Experimental. CrysAlis PRO, Oxford Diffraction Ltd., Version 1.171.34.40 (release 27-08-2010 CrysAlisl71. NET) 
(compiled Aug 27 2010,11:50:40) Empirical absorption correction using spherical harmonics, implemented in SCALE3 
ABSPACK scaling algorithm. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 1 against ALL reflections. The weighted 7?-factor wR and goodness of fit S are based on F 1 , 
conventional P-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used 
only for calculating P-factors(gt) etc. and is not relevant to the choice of reflections for refinement. P-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


11 *IIJ 


Occ. (<1) 


CIA 


0.9685 (3) 


0.2480 (3) 


0.7938 (3) 


0.0560 (10) 




C2A 


0.8683 (5) 


0.3377 (3) 


0.8080 (3) 


0.0820 (14) 




H2A 


0.8638 


0.3983 


0.7649 


0.098* 




C3A 


0.7749 (5) 


0.3370 (4) 


0.8862 (4) 


0.0990(17) 




H3A 


0.7071 


0.3970 


0.8950 


0.119* 




C4A 


0.7816(5) 


0.2491 (5) 


0.9504 (4) 


0.0934 (16) 




H4A 


0.7185 


0.2491 


1.0031 


0.112* 




C5A 


0.8809 (5) 


0.1609 (4) 


0.9373 (3) 


0.0880 (15) 




H5A 


0.8856 


0.1010 


0.9816 


0.106* 




C6A 


0.9744 (4) 


0.1602 (3) 


0.8585 (3) 


0.0675 (11) 




H6A 


1.0416 


0.0997 


0.8496 


0.081* 




C9A 


0.9556 (3) 


0.2902 (3) 


0.5727 (3) 


0.0503 (9) 




C10A 


0.9569 (4) 


0.3794 (3) 


0.5091 (3) 


0.0669(11) 




H10A 


1.0235 


0.3915 


0.4869 


0.080* 




C11A 


0.8627 (4) 


0.4495 (3) 


0.4785 (3) 


0.0740 (12) 




H11A 


0.8656 


0.5081 


0.4347 


0.089* 




C12A 


0.7634 (4) 


0.4334 (3) 


0.5125 (3) 


0.0687 (12) 




015A 


0.6783 (14) 


0.5178(12) 


0.4733 (16) 


0.104 (3) 


0.565 (9) 


C16A 


0.5841 (8) 


0.5017(8) 


0.5000 (8) 


0.110(4) 


0.565 (9) 


H16D 


0.5264 


0.5601 


0.4733 


0.166* 


0.565 (9) 


H16E 


0.5567 


0.4937 


0.5701 


0.166* 


0.565 (9) 


H16F 


0.6002 


0.4396 


0.4763 


0.166* 


0.565 (9) 
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(J15C 


A jCZTT A { 1 T\ 

0.6630 (17) 


A A A AO [ 1 C\ 

0.4908 (15) 


C16C 


A /'CT/I /I 1\ 

0.6574 (12) 


A COAA /1 A \ 

0.5800 (10) 


TT1 C f ^ 


A COIC 

0.5825 


A C 1 A A 

0.6140 


tti z:tt 

H16H 


f\ H 1 AH 

0.7147 


a ccon 

0.5589 


T T 1 ZTT 

H161 


A /^T 1 1 

0.6711 


0.6272 


L13A 


A 7COO /"> \ 

0.7588 (3) 


A 1 A CI /"} \ 

0.3452 (3) 


TTI T » 

H13A 


0.6910 


A •"> 1 C A 

0.3350 


L14A 


0.8561 (3) 


0.2725 (3) 


CI /A 


0.8532 (3) 


0.08 /2 (3) 


C19A 


0.8363 (3) 


A AT O O /I \ 

0.0788 (3) 


C21A 


A OHfA / r >\ 

0.8764 (3) 


A A/" OA /"> \ 

-0.0689 (3) 


t n 1 a 

HzlA 


0.8922 


A 1 "> A /. 

—0.1396 


LzzA 


A OHO 1 /"I \ 

0.8721 (3) 


A A 1 T /I /"} \ 

-0.0174 (3) 


C24A 


A O 1 C A f A\ 

0.8154 (4) 


A AT A O /")\ 

0.0798 (3) 


T 11 A f ' 

H24C 


A OTA") 

0.8793 


0.0806 


H24D 


A 0 1 O O 

0.8288 


0.0075 


C25A 


A T 1 AO /C \ 

0.7108 (5) 


0.1291 (4) 


T TO C A 

H25A 


0.6497 


A 1 1 £f\ 

0.1160 


H25B 


A TH A 

0.7220 


A A A 0 1 

0.0983 


L26A 


0.6750 (5) 


A I^TO //I \ 

0.2438 (4) 


H26C 


A A A/I 

O.o004 


A OT /I C 

0.2 /45 


H26D 


A T1 AA 

0.7300 


0.2575 


C27A 


A /'/'OA / C\ 

0.6684 (5) 


A TAT A / A\ 

0.2930 (4) 


TTI *7 A 

H2 /A 


0.6500 


0.366 / 


T TO TTi 

H27B 


A £LC\H A 

0.6074 


0.2860 


/~*0 O A 

L28A 


A T T A O /C\ 

0.7793 (5) 


0.2426 (3) 


H28C 


0.8387 


0.2564 


T ti or\ 

H28D 


A TT 1 ^ 

0.7716 


0.2715 


XTO A 

No A 


l.U5o9 (3) 


0.2203 (2) 


T TO A 

H8A 


1 1 AT T 

1.1033 


A 1 /ff 1 

0.1651 


XT 1 O A 

N18A 


0.8354 (2) 


0.1346 (2) 


\ti n a 

N20A 


0.8594 (2) 


A AO "5 O /1\ 

-0.0238 (2) 


XTO*5 A 

N23A 


A O 1 OA 

0.5120 (3) 


A 1 /OA 

0.1302 (2) 


01A 


1 A O 1 /" /I \ 

1.0816 (3) 


A •"> /I T C /O \ 

0.3475 (2) 


(JzA 


1.1862 (2) 


A 1 CTA /1\ 

0.1570 (2) 


[11 A 

S1A 


1 AO/1/1/1 / 1 A\ 

1.08444 (10) 


A 1 /I /I T A / A\ 

0.24479 (9) 


S2A 


A /A\ 

0.85282 (9) 


0.15692 (8) 


Br2 


A OA /I AA / /I \ 

0.89499 (4) 


A A O T O /~ ZO\ 

-0.08786 (3) 


LIB 


A TO AO / A\ 

0.7248 (4) 


A A OAT /"5 \ 

-0.4807 (3) 


C2B 


A O A 1 C f C\ 

0.8015 (5) 


A f C 7A / /I \ 

-0.5570 (4) 


H2B 


0. / /ol 


A fOI f 

—0.5815 


C3B 


A A 1 T A / C\ 

0.9179 (5) 


A f ATO / /I \ 

-0.5978 (4) 


T n Ti 

H3B 


A A "7 AT 

0.9707 


0.6505 


C4B 


0.9542 (5) 


0.5608 (6) 


H4B 


1.0322 


-0.5886 


C5B 


0.8804 (6) 


-0.4850 (5) 


H5B 


0.9067 


-0.4599 


C6B 


0.7642 (4) 


-0.4440 (4) 


H6B 


0.7125 


-0.3908 



0.4905 (19) 0.091 (4) 0.435 (9) 

0.4197 (10) 0.121 (5) 0.435 (9) 

0.4086 0.182* 0.435 (9) 

0.3596 0.182* 0.435 (9) 

0.4432 0.182* 0.435 (9) 

0.5764 (3) 0.0617 (10) 

0.5999 0.074* 

0.6048 (2) 0.0516 (9) 

0.6017 (2) 0.0447 (8) 

0.4561 (3) 0.0523 (9) 

0.5619(3) 0.0517 (9) 

0.5781 0.062* 

0.6297 (2) 0.0450 (8) 

0.2969(3) 0.0885 (15) 

0.2403 0.106* 

0.3222 0.106* 

0.2668 (4) 0.0983 (16) 

0.3198 0.118* 

0.2113 0.118* 

0.2394(4) 0.117(2) 

0.2265 0.140* 

0.1801 0.140* 

0.3207 (4) 0.1037 (18) 

0.3000 0.124* 

0.3778 0.124* 

0.3468 (3) 0.0872 (15) 

0.2922 0.105* 

0.4023 0.105* 

0.6031 (2) 0.0560(8) 

0.5752 0.067* 

0.5161 (2) 0.0494 (7) 

0.4749 (2) 0.0527 (8) 

0.3711 (3) 0.0772 (11) 

0.6652 (2) 0.0901 (10) 

0.7068 (2) 0.0866 (9) 

0.69014 (8) 0.0652 (3) 

0.68323 (7) 0.0583 (3) 

0.75225 (3) 0.07432 (16) 

1.1382 (3) 0.0621 (11) 

1.0799 (3) 0.0874 (14) 

1.0444 0.105* 

1.0742 (4) 0.1111 (19) 

1.0355 0.133* 

1.1251 (5) 0.124(2) 

1.1212 0.149* 

1.1809 (5) 0.135 (2) 

1.2151 0.162* 

1.1872 (5) 0.112 (2) 

1.2256 0.134* 
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C9B 


0.6003 (3) 


A 10/C*7 ZO\ 

—0.326 / (2) 


A ATAO /"^ \ 

0.9 /0z (3) 


A A/1 oo /n\ 

0.0482 (9J 


r i at) 

C1UB 


A f /TOO /"I \ 

0.5698 (J) 


—0.3699 (3) 


A A 1 /CC /"I \ 

0.9165 (3) 


A ACAA /1 A\ 

0.0599 (10) 


H10B 


A C 1 /" 1 

0.5161 


A O AO A 

-0.3989 


A A >1 1 A 

0.9479 


a m o >k 

0.072* 


pi in 

CI IB 


a £ 1 ao //i \ 
U.619Z (4) 


A 1TAA 

— U.3 /UU (3) 


U.5163 (3) 


A A^O'i /1 OA 

U.U683 (Iz) 


Hi IB 


a caao 


A 1 AAA 

—(J. 3999 


A TO 1 A 


A AOO * 

U.U5Z* 


C12B 


0.6971 (4) 


-0.3264 (3) 


A TZT A A /I \ 

0.7694 (3) 


AA/"0/1 /1 1 \ 

0.0684 (11) 


C13B 


A TO /\ r /o \ 

0.7305 (3) 


A O O CT /O \ 

-0.2857 (3) 


A OO 1 f /") \ 

0.8216 (3) 


A A/^ 1 /" / 1 A\ 
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Atomic displacement parameters (A 2 ) 



jjn jj22 tj33 jja jjn jjn 

CIA 0.078 (3) 0.050(2) 0.061 (2) -0.029 (2) -0.036 (2) -0.0098 (19) 

C2A 0.119 (4) 0.061 (3) 0.065 (3) -0.032 (3) -0.028 (3) -0.012 (2) 
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A AQA /OA 

U.UoU (j J 


a mo /oa 
U.U /Z (5 ) 


A ATC 
U.U / J (5 ) 


A AOO /OA 

— u.uzy (Z) 


a nio /oa 
— U.UjV (z) 


A AAA /'OA 
U.UUU (Z) 


Nets 


A A£0 /OA 

U.U63 (z) 


A A/1 /I /OA 

U.U44 (z) 


A a/;a /OA 

u.uby (z) 


a mn / 1 oa 

— U.Uzi / (is) 


A AO/11 / 1 OA 

— U.U241 (18) 


A AA£ O / 1 OA 
— U.UU68 (1 /) 


JN loB 


A A/I A/1 /"1 TA 

U.U494 (1 /) 


A AC AA /I C\ 

U.U3UU (Is) 


A ACCO /1 OA 

U.U33z (18) 


A AOA'} /1 CA 
— U.UZUj (13) 


A AOAO /1 CA 

— U.UzU/ (15) 


A A1 AT /1 /IA 
— U.U1U / (14) 


xto ad 

NzUB 


A AC O 1 / 1 OA 

U.U331 (lo) 


A A/1 O O no\ 

U.U450 (lo) 


A AC AT / 1 A A 

u.u59/ (iy) 


(i Aim /i r \ 

— u.uiyj (is) 


A AO OA / 1 C\ 

— U.UzzU (13) 


A A 1 O O / 1 /I A 

— U.U1 33 (14) 


XTO "5 T5 


A AOA /OA 

U.U89 (z) 


A ACT 
U.U3 / (ZJ 


A AO C /OA 

U.Uoo (z) 


a (mi / 1 a a 
— U.Uz / 1 (19) 


A ACO /OA 

— U.U33 (z) 


A AA£ C / 1 OA 

— U.UU63 (18) 


/ill) 
(JIB 


A AOO /OA 

U.U8Z (Z) 


A AAO /OA 

u.uyz (z) 


A A£0 /OA 

U.U68 (z) 


A AO OA / 1 OA 

— U.UJzU (lo) 


AA1/10 / 1 £A 

— U.U14Z (16) 


A AACO / 1 /TA 

U.UU3Z (16) 


02B 


0.121 (3) 


0.0620(18) 


0.131 (3) 


-0.0573 (19) 


-0.072 (2) 


0.0182(17) 


015B 


0.116(3) 


0.145 (3) 


0.080 (2) 


-0.040 (2) 


-0.025 (2) 


-0.053 (2) 


SIB 


0.0707 (7) 


0.0570 (6) 


0.0778 (8) 


-0.0323 (6) 


-0.0318 (6) 


0.0054 (5) 


S2B 


0.0585 (6) 


0.0522 (6) 


0.0688 (6) 


-0.0244 (5) 


-0.0297 (5) 


-0.0067 (5) 


BrlB 


0.0961 (3) 


0.0770 (3) 


0.0988 (4) 


-0.0401 (3) 


-0.0633 (3) 


-0.0036 (2) 



Geometric parameters (A, °) 


CIA— C6A 


1.364 (5) 


OlA— SIA 


1.427 (3) 


CIA— C2A 


1.383 (5) 


02 A— SIA 


1.435 (3) 


CIA— SIA 


1.753 (4) 


CIB— C6B 


1.358 (6) 


C2A— C3A 


1.380 (6) 


CIB— C2B 


1.366 (6) 


C2A— H2A 


0.9300 


CIB— SIB 


1.756 (4) 


C3A— C4A 


1.360 (7) 


C2B— C3B 


1.391 (7) 


C3A— H3A 


0.9300 


C2B— H2B 


0.9300 


C4A— C5A 


1.364 (6) 


C3B— C4B 


1.351 (8) 


C4A— H4A 


0.9300 


C3B— H3B 


0.9300 


C5A— C6A 


1.381 (6) 


C4B— C5B 


1.334 (8) 


C5A— H5A 


0.9300 


C4B— H4B 


0.9300 


C6A— H6A 


0.9300 


C5B— C6B 


1.387 (7) 


C9A— C14A 


1.386 (5) 


C5B— H5B 


0.9300 


C9A— CI OA 


1.387 (5) 


C6B— H6B 


0.9300 


C9A — N8A 


1.429 (4) 


C9B— C14B 


1.382 (5) 


C10A— C11A 


1.360 (5) 


C9B— CI 0B 


1.393 (5) 


CI OA— HI OA 


0.9300 


C9B — N8B 


1.423 (5) 


C11A— C12A 


1.370 (6) 


C10B— CUB 


1.388 (5) 


C11A— H11A 


0.9300 


CI 0B— HI 0B 


0.9300 


C12A— 015C 


1.34(2) 


CUB— C12B 


1.367 (6) 


C12A— C13A 


1.388 (5) 


cub— hub 


0.9300 


C12A— 015A 


1.404(17) 


C12B— C13B 


1.375 (5) 


015A— C16A 


1.311 (14) 


C12B— 015B 


1.385 (5) 


C16A— H16D 


0.9600 


C13B— C14B 


1.392 (5) 


C16A— H16E 


0.9600 


C13B— H13B 


0.9300 


C16A— H16F 


0.9600 


C14B— S2B 


1.774 (4) 


015C— C16C 


1.421 (16) 


C16B— 015B 


1.358 (6) 


C16C— H16G 


0.9600 


C16B— H16A 


0.9600 


C16C— H16H 


0.9600 


C16B— H16B 


0.9600 


C16C— HI 61 


0.9600 


C16B— H16C 


0.9600 


C13A— C14A 


1.385 (5) 


C17B— N18B 


1.315 (4) 


C13A— H13A 


0.9300 


C17B— C22B 


1.391 (5) 
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Z" 1 1 A A C O A 

C14A — S2A 


1 TTO ( A\ 

1.778 (4) 


f i —J r> C OT5 

C17B — S2B 


1.766 (3) 


C17A — N18A 


1.313 (4) 


• i pi r-> TvTOATl 

C19B — N20B 


1.350 (4) 


C17A — C22A 


1 oai f c\ 

1.391 (5) 


C19B — N18B 


1.351 (4) 


t~~* 1 T A C O A 

C17A — S2A 


1 H £H ( A\ 

1.767 (4) 


L19B — N23B 


1 OCT //l\ 

1.353 (4) 


L19A — N23A 


1.344 (4) 


p ■< -> i r> XTOATi 

C21B — NzUB 


1 ") ") A / A \ 

1.330 (4) 


p • 1 pv A \ti o A 

C19A — N18A 


1.346 (4) 


p^m p^^n 

C21B — C22B 


1.363 (5) 


pint TvTO A A 

C19A — N20A 


1 O /I A / A \ 

1.349 (4) 


/""O 1 r> TTO 1 I~"> 

C21B — H21B 


A m AA 

0.9300 


PO i * \JOA A 

L21A — JNzOA 


1.324 (4) 


C22B — Br IB 


1 OTA /")\ 

1.879 (3) 


C • "\ 1 A POO A 

L21A — L22A 


1 IT) /f \ 

1.373 (5) 


Z" 1 0 /I O XTOTT) 

C24B — N23B 


1 AHA SC\ 

1.464 (5) 


C21A — H21A 


a ao a a 

0.9300 


C24B — C25B 


1.478 (6) 


/~< 11 » T"»«.0 

C22A — Br2 


1 OTA /o\ 

1.879 (3) 


PTytn T TO A A 

C24B — H24A 


A AT A A 

0.9700 


C24A — C25A 


1 A A r\ S f \ 

1.440 (6) 


pi /in TTO/IT~l 

C24B — H24B 


A ATAA 

0.9700 


/""O yl A TV TO 1 A 

L24A — N23A 


1.451 (5) 


Pirn p < --> /_ t") 

C25B — LzoB 


1 CA1 ZO\ 

1.501 (8) 


P1< A T TO A /"< 

L24A — H24C 


a ataa 

0.9700 


PICT) Tnr p 

C25B — H25L 


A ATAA 

0.9700 


/"'O/l A TT1 /ir\ 

C24A — H24D 


A fYTPlP* 

0.9700 


Pirn TTicr\ 

C25B — H25D 


A ATAA 

0.9700 


C25A — C26A 


1.490 (7) 


C26B — C27B 


1.526 (7) 


PTC A TJTO C A 

C25A — H/5A 


a ataa 
0.9 /00 


CzoB — HzoA 


A ATAA 
0.9 /OU 


C25A — H25B 


a pitpip* 

0.9700 


f f r> TTO/"T~i 

C26B — H26B 


A ATAA 

0.9700 


p ' p * POT A 

C26A — C27A 


1.511 (7) 


pnn pion 

C27B — C28B 


1 A AO //'X 

1.498 (6) 


L26A — H26L 


0.9700 


pnn unr 1 

C27B — H27C 


A ATAA 

0.9700 


p • p a TTO/^T"\ 

LzoA — H26D 


A AT A A 

0.9700 


p^nn TTO*7T^\ 

C27B — H27U 


A ATAA 

0.9700 


/"<OT A p^O A 

C27A — C28A 


1.485 (6) 


C28B — N23B 


1 A AO PT\ 

1.448 (5) 


/"'OT A nn A 

C27A — H27A 


A AT AA 

0.9700 


Pion TTOO A 

C28B — H28A 


A ATAA 

0.9700 


C27A— H27B 


0.9700 


C28B— H28B 


0.9700 


C28A— N23A 


1.461 (5) 


N8B— SIB 


1.622 (3) 


/"■OO A TTOO/^ 

C28A — H28C 


A AT A A 

0.9700 


\toti TTon 

N8B — H8B 


A T O /O \ 

0.78 (3) 


C28A — H28D 


A A"7 A A 

0.9700 


OIB — SIB 


1.430 (3) 


\to A C 1 A 

N8A — SI A 


1 /TO 1 /O \ 

1.621 (3) 


(J2B — MB 


1.426 (3) 


JN8A — H8A 


U.86UU 






C6A — C 1 A — C2A 


119.3 (4) 


/"iO A O 1 A \TO A 

02A — SI A — N8A 


1 AC AO / 1 T\ 

105.92 (17) 


a z" 1 1 a cia 

C6A — CIA — S1A 


1 OA 1 ZO\ 

120. 1 (3) 


/~V1A CIA P1A 

(J1A — S1A — CIA 


1 A /. O A / 1 A\ 

106.80 (19) 


/~i o A P 1 A CIA 

C2A — CIA — SI A 


1 OA C /")\ 

120.5 (3) 


POA c 1 A P1A 

U2 A — S 1 A — C 1 A 


1 AO OT / 1 A\ 

108.87 (19) 


/■" •-> A PI "\ A p 1 A 

C3A — C2A — CIA 


1 1 A A / /I \ 

119.9 (4) 


\TO A C 1 A p^ 1 a 

N8A — S1A — CIA 


105.93 (16) 


p • ~> a PO A TTO A 

C3A — C2A — H2A 


120.1 


p~i 1 T A C O A p~" 1 4 A 

C 1 7 A — S2 A — C 1 4 A 


1 AA *1 A / 1 

100.74 (16) 


pii a p -» a TTO A 

CIA — C2A — H2A 


1 O A 1 

120.1 


P • p I"") P < 1 T"l pr)T) 

C6B — CIB — C2B 


1 1 A ") / /I \ 

119.3 (4) 


p A A P "• O a P" 1 0 A 

L4A — C3A — LzA 


1 OA 1 /C\ 

120.3 (5) 


p < p T"l pin c I D 

L6B — C 1 B — S 1 B 


1 OA A i A\ 

120.4 (4) 


p < ,j a PO A TT1 A 

C4A — C3A — H3A 


119.8 


p < ^\ -p\ p - | -pi pi i r-) 

C2B — C 1 B — S 1 B 


1 O A A { A\ 

120.4 (4) 


p • a PO A TT1 A 

C2A — C3A — H3A 


119.8 


pi n poti p^n 

CIB — C2B — C3B 


119.5 (5) 


PO A P A A PC A 

C 3 A — C4 A — C 5 A 


1 1 A A SC\ 

119.9 (5) 


C 1 B — C2B — H2B 


1 OA -i 

120.3 


PO A P A A ITyl A 

C 3 A — C4 A — H4 A 


1 OA 1 

120.1 


^" "> ri /Tin TTon 

C3B — C2B — H2B 


1 OA T 

120.3 


f • r \ P ,1 A TT/1 A 

C5A — C4A — H4A 


120.1 


p a r-% P")T1 pin 

C4B — C3B — C2B 


119.8 (5) 


C4 A — C 5 A — C 6 A 


1 OA O /f \ 

120.3 (5) 


p a n pon TTin 

C4B — C3B — H3B 


1 OA 1 

120.1 


P A A PC A T_IC A 

C4A — C5A — H5A 


1 1 A O 

119.8 


C2ts — C3B — H3B 


1 OA 1 

120.1 


C6A— C5A— H5A 


119.8 


C5B— C4B— C3B 


121.3 (6) 


CIA— C6A— C5A 


120.2 (4) 


C5B— C4B— H4B 


119.4 


CIA— C6A— H6A 


119.9 


C3B— C4B— H4B 


119.4 


C5A— C6A— H6A 


119.9 


C4B— C5B— C6B 


119.3 (6) 


C14A— C9A— CI OA 


118.9(4) 


C4B— C5B— H5B 


120.4 
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C14A— C9A- 


-N8A 


122.5 (3) 


C10A— C9A- 


-N8A 


118.6 (4) 


C11A — ClOA — C9A 


111 1 f A\ 

121.3 (4) 


C11A— ClOA- 


-HI OA 


119.3 


C9A — ClOA— 


-HI OA 


119.3 


ClOA— CI 1 A- 


-C12A 


119.7 (4) 


ClOA— C11A- 


-H11A 


1 in 1 

120.1 


C12A— C11A- 


-H11A 


120.1 


015C— C12A- 


-C11A 


1 1A 1 /*7\ 

129.2 (7) 


015C— C12A- 


-C13A 


1 1 A 1 /n\ 

110.2 (7) 


C11A— C12A— C13A 


120.5 (4) 


015C— C12A- 


-015A 


20.6 (9) 


C11A— C12A— 015A 


1 AO O f £L\ 

108.8 (6) 


C13A— C12A— 015A 


130.6 (6) 


C16A— 015A- 


-C12A 


1 1 A 1 /1 1 \ 

110.2 (11) 


015A— C16A- 


-H16D 


109.5 


015A— C16A- 


-H16E 


1 AO C 


H16D— C16A- 


-H16E 


1 AA C 

109.5 


015A— C16A- 


-H16F 


109.5 


H16D— C16A- 


-H16F 


1 AA C 

109.5 


H16E— C16A- 


-H16F 


109.5 


C12A— 015C— C16C 


116.7 (13) 


015C— C16C- 


-H16G 


1 AA C 

109.5 


015C— C16C- 


-H16H 


109.5 


H16G— C16C- 


-H16H 


1 AA C 

109.5 


015C— C16C- 


-HI 61 


109.5 


H16G— C16C- 


-HI 61 


109.5 


H16H— C16C- 


-HI 61 


1 AA C 

109.5 


C14A— C13A— C12A 


1 1 A A t A \ 

i iy.4 (4) 


C14A— C13A- 


-H13A 


120.3 


C12A— C13A- 


-H13A 


120.3 


C13A— C14A— C9A 


1 OA A \ 

120.0 (3) 


C13A— C14A- 


-S2A 


1 1 A A \ 

119.9 (3) 


C9A— C HA- 


-S2A 


1 1 A 1 /I \ 

120.1 (3) 


NI 8A— C HA- 


-C22A 


121.1 (3) 


NI 8 A— CI 7A- 


-S2A 


1 1 A O \ 

119.8 (3) 


C22A— C17A- 


-S2A 


1 1 A 1 /I \ 

119.2 (3) 


N23A— C19A- 


-N18A 


116.9 (3) 


N23A— C19A- 


-N20A 


1 1 1 A /I \ 

117.9 (3) 


N18A— C19A- 


-N20A 


125.1 (3) 


N20A— C21A- 


-C22A 


HI A /I \ 

123.9 (3) 


N20A— C21A- 


-H21A 


118.0 


C22A— C21A- 


-H21A 


1 1 O A 

1 1 0.0 


C21A— C22A- 


-C17A 


116.7 (3) 


C21A— C22A- 


-Br2 


120.7 (3) 


C17A— C22A- 


-Br2 


122.6 (3) 


C25A— C24A- 


-N23A 


112.9(4) 


C25A— C24A- 


-H24C 


109.0 


N23A— C24A- 


-H24C 


109.0 



C6B— C5B— H5B 


120.4 


CIB— C6B— C5B 


1 i A o /r\ 

120.8 (5) 


CIB— C6B— H6B 


119.6 


C5B— C6B— H6B 


lift/ 

119.6 


n/D pqr 


P1 OR 

-V^. lUD 


118.7 (4) 


pi/IR fQR 


\ISD 
-1NOD 


122.2 (3) 


pi OR PQR 


WRR 


119.1 (3) 


w 1 1 D — y^. i ud- 


PQR 

— L7D 


120.4 (4) 


n i r n or 
y^ i i d — ^ i ud- 


T-T1 DR 


119.8 


PQD P10R 

y^yD — 1 Ud — 


T-T1 OR 
-THUD 


119.8 


pi ?r rim 
v, i zd — y^ 1 1 d- 


P1 OR 
— ^ 1 UD 


1 A 1 / A \ 

120.1 (4) 


n or n i r 

V 1 ZD V 1 1 D~ 


141 1 R 

— nl id 


H9.9 


r 1 or r 1 1 r 

V. 1 WD V I 1 D 


H1 1 R 

— n 1 1 d 


H9.9 


PI 1 R P1 9R 

1 1 D L> 1 ZD- 


P1 ^R 


120.3 (4) 


PI 1 R P1 9R 
1 1 D 1 ZD- 


01 ^R 


125.1 (4) 


rnn pi?r 
y^ i j D — y^. i zij- 


HI ^R 


H4.6 (4) 


P19R P1^!R 
L 1 ZD V^. 1 J D- 


P1 ZlR 


1 1 A A / A \ 

119.9 (4) 


P19R P1TR 
y^ 1 ZD 1 J d- 


141 1R 


120.1 


P1AR niR 

y^ i h d — y^ i j d- 


141 ^R 

— n 1 jd 


120.1 


C9B — C14B— 


-C13B 


1 1 A £ /") \ 

120.5 (3) 


C9B — C14B— 


-S2B 


120.8 (3) 


C13B— C14B- 


-S2B 


1 1 8.7 (3) 


015B— C16B- 


-H16A 


109.5 


015B— C16B- 


-H16B 


109.5 


H16A— C16B- 


-H16B 


1 AA C 

109.5 


015B— C16B- 


-H16C 


109.5 


H16A— C16B- 


-H16C 


109.5 


H16B— C16B- 


-H16C 


109.5 


N18B— C17B— C22B 


121.9 (3) 


N18B— C17B- 


-S2B 


119.1 (3) 


C22B— C17B- 


-S2B 


119.0 (3) 


N20B— C19B- 


-N18B 


125.0 (3) 


N20B— C19B- 


-N23B 


118.3 (3) 


N18B— C19B- 


-N23B 


116.7 (3) 


N20B— C21B- 


-C22B 


124.1 (4) 


N20B— C21B- 


-H21B 


1 1 O A 

118.0 


C22B— C21B- 


-H21B 


118.0 


C21B— C22B- 


-C17B 


116.4 (3) 


C21B— C22B- 


—Br IB 


122.5 (3) 


C17B— C22B- 


— BrlB 


111 A /I \ 

121.0 (3) 


N23B— C24B- 


-C25B 


110.5 (4) 


N23B— C24B- 


-H24A 


109.6 


C25B— C24B- 


-H24A 


109.6 


N23B— C24B- 


-H24B 


109.6 


C25B— C24B- 


-H24B 


109.6 


H24A— C24B- 


— H24B 


108.1 


C24B— C25B- 


-C26B 


111.2 (4) 


C24B— C25B- 


-H25C 


109.4 


C26B— C25B- 


-H25C 


109.4 
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C25A- 


-C24A— H24D 


109.0 


N23A- 


-C24A— H24D 


109.0 


H24C— C24A— H24D 


107.8 


CIA A 


— L-ZJA LZOA 


112.6 (5) 


V^Z*4/\- 


P?^A W9^A 


109.1 


v^zo/\- 


(~'9^A T-T9^A 


109.1 




— V^>Z J r\ nZ J D 


109.1 


a 


P9^A T-T9^R 


109.1 


T-T9^ A 


— V^>Z J r\ — nz J D 


107.8 


CT\ A 


P9^A P97A 


110.5 (4) 


a 


P9^A T-T9f<r' 


109.6 


r?7 a 
v^z / /\- 


r , 96A T-T9fir' 
— L-ZO/\ nZOv 


109.6 


C25A- 


-C26A— H26D 


109.6 


C27A- 


-C26A— H26D 


109.6 


H26C- 


-C26A— H26D 


108.1 


C28A- 


-C27A— C26A 


HO. 9 (4) 


C28A- 


-C27A— H27A 


109.5 


C26A- 


-C27A— H27A 


109.5 


C28A- 


-C27A— H27B 


109.5 


C26A- 


-C27A— H27B 


109.5 


H27A— C27A— H27B 


1 no a 

108.0 


N23A 


-C28A— C27A 


1 r\r\ a / a \ 

109.9 (4) 


N23A- 


-C28A— H28C 


109.7 


C27A- 


-C28A— H28C 


109.7 


N23A- 


-C28A— H28D 


1 aa t 

109.7 


C27A- 


-C28A— H28D 


109.7 


H28C- 


-C28A— H28D 


108.2 


C9A- 


-N8A— SI A 


120.2 (2) 


C9A- 


-N8A — H8A 


1 1 a a 

119.9 


S1A— 


-N8A — H8A 


119.9 


C17A- 


-N18A— C19A 


118.0 (3) 


C21A- 


-N20A— C19A 


115.1 (3) 


C19A- 


-N23A— C24A 


123.3 (3) 


C19A- 


-N23A— C28A 


122.0 (3) 


C24A- 


-N23A— C28A 


114.7 (3) 


01A- 


-SI A— 02 A 


120.56 (19) 


OlA- 


-SI A — N8A 


1 AH A 1 /1 T\ 

107.91 (17) 


C6A- 


-CIA— C2A— C3A 


-1.1 (6) 


S1A— 


CIA— C2A— C3A 


175.5 (4) 


C1A- 


-C2A— C3A— C4A 


1.1 (8) 


C2A- 


-C3A— C4A— C5A 


-0.2 (8) 


C3A- 


-C4A— C5A— C6A 


-0.6 (8) 


C2A- 


-CIA— C6A— C5A 


0.2 (6) 


S1A— 


CIA— C6A— C5A 


-176.4 (3) 


C4A- 


-C5A— C6A— CIA 


0.6 (7) 



C14A— C9A— C10A— C11A 0.4(6) 
N8A — C9A — CI OA — C11A -179.1(4) 
C9A— C10A— C11A— C12A 1.4(6) 



C24B — C25B — H25D 


109.4 


C26B — C25B — H25D 


109.4 


H2 5 C — C2 5 B — H2 5 D 


108.0 


C25B — C26B — C27B 


110.3 (5) 


C25B — C26B — H26A 


109.6 


C27B — C26B — H26A 


109.6 


C25B — C26B — H26B 


109.6 


C27B — C26B — H26B 


109.6 


H26A — C26B — H26B 


108.1 


C28B — C27B — C26B 


111.6 (4) 


C28B — C27B — H27C 


109.3 


C26B — C27B — H27C 


109.3 


C28B — C27B — H27D 


109.3 


C26B — C27B — H27D 


109.3 


H27C — C27B — H27D 


108.0 


N23B — C28B — C27B 


109.9 (4) 


NzJB — Lz8b — H28A 


109.7 


C27B — C28B — H28A 


109.7 


N23B — C28B — H28B 


109.7 


f ^ — T r> f ' ^\ on Til on 

C27B — C28B — H28B 


109.7 


H28A — C28B — H28B 


1 AO ^ 

108.2 


C9B — N8B — SIB 


121.4 (3) 


z^An \Tnn linn 

C9B — N8B — H8B 


116 (3) 


SIB — N8B — H8B 


111 (3) 


C 1 7B — N 1 8B — C 1 9B 


117.3 (3) 


C2 1 B — N20B — C 1 9B 


115.2 (3) 


C19B — N23B — C28B 


122.7 (4) 


c ' 1 r\n xtt) n f ^ i /i n 

C19B — N23B — C24B 


121.5 (3) 


non mitt) t~*^t An 

C28B — N23B — C24B 


ill n /T\ 

113.7 (3) 


C16B — 015B — C12B 


118.7 (5) 


02B — S l B — 0 1 B 


120.6 (2) 


02B— SIB— N8B 


107.80 (19) 


OIB— SIB— N8B 


105.81 (19) 


02B — S 1 B — C 1 B 


106.8 (2) 


OIB — SIB — CIB 


107.7 (2) 


N 8B — S 1 B — C 1 B 


1 A "7 /" 1 / 1 0\ 

107.61 (18) 


C 1 7B — S2B — C 1 4B 


1 A A /"O / 1 /"\ 

100.68 (16) 


C22 A — C 1 7 A — S2 A — C 1 4 A 


168.4 (3) 


» /~f i /i a dA r n a 

C 1 3 A — C 1 4A — S2A — C 1 7A 


72.9 (3) 


C9 A — C 1 4 A — S2 A — C 1 7 A 


1 AT >1 /I \ 

-107.4 (3) 


C6B — CIB — C2B — C3B 


2.0 (7) 


SIB — CIB — C2B — C3B 


-178.3 (4) 


pin /Tin / ■ i t i /'iti 

C 1 a — C2B — CiB — C4B 


1 A / A\ 

-1.0(9) 


C2B— C3B— C4B— C5B 


-0.3 (11) 


C3B— C4B— C5B— C6B 


0.5 (11) 


C2B— C IB— C6B— C5B 


-1.8 (9) 


SIB— CIB— C6B— C5B 


178.4 (5) 


C4B— C5B— C6B— CIB 


0.6(11) 
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C 1 0 A— C 1 1 A— C 1 2 A— 0 1 5 C 
C 1 OA— C 1 1 A— C 1 2A— C 1 3 A 
C 1 OA— C 1 1 A— C 1 2A— 0 1 5 A 
015C— C12A— 015A— C16A 
C 1 1 A— C 1 2 A— 0 1 5 A— C 1 6A 
C 1 3 A— C 1 2 A— 0 1 5 A— C 1 6A 
C 1 1 A— C 12A— 0 1 5C— C 1 6C 
C13A— C12A— 015C— C16C 
015A— C12A— 015C— C16C 
015C— C12A— C13A— C14A 
C11A— C12A— C13A— C14A 
0 1 5 A— C 1 2 A— C 1 3 A— C 1 4A 
C 1 2A— C 1 3 A— C 14A— C9 A 
C 1 2A— C 1 3 A— C 14A— S2 A 
C 1 OA— C9 A— C 14A— C 1 3 A 
N8A— C9A— C 14A— C 1 3 A 
C 1 OA— C9 A— C 14A— S2 A 
N8A— C9A— C14A— S2A 
N20A— C2 1 A— C22 A— C 1 7 A 
N20 A— C2 1 A— C22 A— Br2 
N 1 8 A— C 1 7 A— C22 A— C2 1 A 
S2A— C 1 7 A— C22A— C2 1 A 
N 1 8 A— C 1 7 A— C22 A— Br2 
S2A— C 1 7 A — C22A — Br2 
N23A— C24A— C25A— C26A 
C24A— C25A— C26A— C27A 
C25A— C26A— C27A— C28A 
C26A— C27A— C28A— N23A 
C14A — C9A — N8A — SI A 
C 1 OA— C9A— N8 A— S 1 A 
C22 A— C 1 7 A— N 1 8 A— C 1 9 A 
S2 A— C 1 7 A— N 1 8 A— C 1 9 A 
N23 A— C 1 9 A— N 1 8 A— C 1 7A 
N20A— C 1 9 A— N 1 8 A— C 1 7 A 
C22A— C2 1 A— N20A— C 1 9A 
N23 A— C 1 9 A— N20A— C2 1 A 
N 1 8 A— C 1 9 A — N20A — C21A 
N 1 8 A— C 1 9 A— N23 A— C24A 
N20A— C 1 9 A— N23 A— C24A 
N 1 8 A— C 1 9 A— N23 A— C28 A 
N20A— C 1 9 A— N23 A— C28A 
C25 A— C24A— N23 A— C 1 9A 
C25A— C24A— N23A— C28A 
C27A— C28A— N23 A— C 1 9A 
C27A— C28A— N23A— C24A 
C9A— N8A— S1A— 01A 
C9 A — N8 A — S 1 A — 02 A 
C9A— N8A— S1A— CIA 
C6A— CIA— S1A— 01A 



-178.5(17) C14B— C9B— C10B— CUB -1-3(5) 

-1.2(7) N8B— C9B— C10B— CUB 178.3(3) 

177.8(11) C9B— C10B— CUB— C12B -0.8(6) 

4(5) C10B— CUB— C12B— C13B 2.5(6) 

176.4(14) C10B— CUB— C12B— 015B -177.5(4) 

-5(3) CUB— C12B— C13B— C14B -2.0(6) 

2 (3) 015B— C12B— C13B— C14B 178.0 (3) 

-175.4(18) C10B— C9B— C14B— C13B 1.8(5) 

12 (4) N8B— C9B— C14B— C13B -177.8 (3) 

177.0 (14) C10B— C9B— C14B— S2B -178.7 (3) 
-0.8(6) N8B— C9B— C14B— S2B 1.7(5) 
-179.6(13) C12B— C13B— C14B— C9B -0.1(5) 
2.6 (5) C12B— C13B— C14B— S2B -179.6 (3) 
-177.8(3) N20B— C21B— C22B— C17B -1.8(5) 
-2.4 (5) N20B— C21B— C22B— BrlB 176.9 (3) 

177.1 (3) N18B— C17B— C22B— C21B 1.3 (5) 
178.0 (3) S2B— C17B— C22B— C21B -179.4 (3) 
-2.5 (5) N18B— C17B— C22B— BrlB -177.4 (3) 
-2.7(5) S2B— C17B— C22B— BrlB 1.9(4) 
179.0(3) N23B— C24B— C25B— C26B -56.1(6) 
3.0 (5) C24B— C25B— C26B— C27B 54.2 (7) 
-177.3 (2) C25B— C26B— C27B— C28B -53.4 (7) 
-178.7(2) C26B— C27B— C28B— N23B 54.0(6) 
1.0(4) C14B— C9B— N8B— SIB -107.0(4) 
51.0(6) C10B— C9B— N8B— SIB 73.5(4) 
-53.1(7) C22B— C17B— N18B— C19B 1.9(5) 
55.4(7) S2B— C17B— N18B— C19B -177.5(2) 
-55.0(6) N20B— C19B— N18B— C17B -5.0(5) 
-98.8(4) N23B— C19B— N18B— C17B 177.5(3) 
80.7(4) C22B— C21B— N20B— C19B -0.9(5) 
-0.2(5) N18B— C19B— N20B— C21B 4.5(5) 
-179.9(3) N23B— C19B— N20B— C21B -178.0(3) 
176.7 (3) N20B— C19B— N23B— C28B 12.8 (6) 
-3.2(5) N18B— C19B— N23B— C28B -169.5(3) 
-0.3 (5) N20B— C19B— N23B— C24B 175.6 (3) 
-176.4(3) N18B— C19B— N23B— C24B -6.7(6) 
3.5(5) C27B— C28B— N23B— C19B 106.9(5) 
176.7(4) C27B— C28B— N23B— C24B -57.1(5) 
-3.3 (6) C25B— C24B— N23B— C19B -105.7 (5) 
-3.6 (6) C25B— C24B— N23B— C28B 58.5 (5) 
176.3(4) CUB— C12B— 015B— C16B 14.2(7) 
127.6 (5) C13B— C12B— 015B— C16B -165.9 (5) 
-52.1(6) C9B— N8B— SIB— 02B -55.9(4) 
-126.0(4) C9B— N8B— SIB— 01B 173.8(3) 
53.7(6) C9B— N8B— SIB— C1B 58.9(4) 
-53.6(3) C6B— C1B— SIB— 02B -160.6(4) 
176.0(3) C2B— C1B— SIB— 02B 19.7(4) 
60.5(3) C6B— C1B— SIB— 01B -29.7(5) 
-151.9(3) C2B— C1B— SIB— 01B 150.5(3) 
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"31 S (A\ 
• V*) 




TrfiR P1R S1R 1\T8R 


OJ.7 \H ) 


C6A— CIA— S1A— 02A 


-20.3 (4) 




C2B— CIB— SIB— N8B 


-95.9 (4) 


C2 A— C 1 A— S 1 A— 02 A 


163.2 (3) 




N 1 8B— C 1 7B— S2B— C 14B 


4.3 (3) 


C6A— CIA— S1A— N8A 


93.2 (3) 




C22B— C17B— S2B— C14B 


-175.1 (3) 


C2A— C 1 A— S 1 A— N8 A 


-83.3 (3) 




C9B— C 1 4B— S2B— C 1 7B 


-109.7(3) 


Nl 8 A— C 1 7 A— S2A— C 1 4A 


-11.8(3) 




C 1 3B— C 1 4B— S2B— C 1 7B 


69.8 (3) 


Hydrogen-bond geometry (A, °) 


D—R-A 




D — H 


R-A D-A 


D—R-A 


mA—mA-moA' 




0.86 


2.15 2.940 (4) 


152 


N8£— mB-moB" 




0.78 (4) 


2.28 (4) 2.974 (5) 


149 (4) 


C1L4— HlL4-OL4 iU 




0.93 


2.47 3.372 (5) 


164 


C\0B—ni0B-O2B" 




0.93 


2.60 3.278 (6) 


131 



Symmetry codes: (i) -x+2, -y, -z+1; (ii) -x+l, -y, -z+2; (iii) -x+2, -y+l, -z+1; (iv) -x+l, -y-l, -z+2. 
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